Abstract: Based on choice experiments conducted via face-to-face interviews with 435 participants in four provincial areas of China (Shanghai, Zhejiang, Jiangsu, and Guangdong), Chinese consumers' preferences and motives for purchasing eco-labeled rice are examined in this study. The heterogeneous effects of each motivating channel are also investigated. The results reveal positive correlations between premiums for eco-labeled rice and consumers' concerns about food safety and the environment, suggesting that health benefits and environmental considerations are the two critical motivations. The willingness to pay for eco-labeled rice does not increase with consumers' knowledge of the different production standards indicated by each eco-label. Individual characteristics that determine each class are further explored through a seemingly irrelevant regression to identify the target group of consumers for policy-makers.
Introduction
Food consumption is linked to different environmental impacts. Therefore, consumers' food choices represent significant environmental decisions [1] [2] [3] . The public is becoming increasingly concerned about the influence of people's daily activities on the natural environment [4, 5] , leading to a shift in the focus of environmental policy from supply-related pollution control to demand-oriented instruments to achieve more sustainable consumption patterns [6] . The latter instruments depend mainly on informing consumers about the environmental effect of products and calling on consumers to reduce the environmental damage caused by their purchasing choices [7] . In particular, eco-labeling schemes have received increasing attention and have become an effective, high-profile instrument for achieving environmental goals [6] . Due to the need to influence the way in which products are produced, changes in consumer behavior are important, and eco-labeling constitutes a response.
Eco-labeled products are environmentally preferable products with eco-labels compared to other products in the same category [8] [9] [10] . Eco-labeling can generate a change toward more eco-friendly consumption patterns by providing consumers with information about the environmental effects of their consumption and can encourage producers to invest in more sustainable agricultural practices [10] . Eco-labels are effective only if they have real effects on consumer's decision-making [9] . Therefore, it is necessary to know what motivates consumers to pay a premium [7] . Organic labels are a typical type of eco-labeling [9, 11] that combines private (perceived health) and public (environmental benefits) characteristics [7] . It is questionable whether such premiums are associated with health concerns or with health concerns or environmental worries. With regard to organic food in developed countries, some studies have related green consumption to different motives, with environmental attributes playing a dominant role [12, 13] . Other studies have concluded that the purchase of such products is primarily for personal health or food safety considerations [5, [14] [15] [16] . However, the situation is somewhat different in developing countries, such as China. Given the extensive media coverage about food safety issues and non-point source pollution in China, public concern has increased with regard to better-quality and safer food from farm to table, which increases the demand for organic products [17] [18] [19] . Most Chinese consumers choose organic products for food safety reasons rather than environmental concerns [17, [19] [20] [21] . The motivation for eco-labeled purchasing behavior and its influence on the heterogeneity of consumer preferences require further investigation.
Our study provides insights into consumer preferences and motives for eco-labeled purchasing behavior in China by analyzing individual choices of eco-friendly rice. Rice is selected because it is the staple food in the Chinese diet, so consumers are very familiar with it. Green and organic labels are eco-labels in China (Figure 1 ) with technical standards, such as quality control and non-pollution, and they carry a special logo. The green label, which is unique to China, allows limited use of synthetic chemicals during production. The organic label, in contrast, represents more stringent standards that resemble those in other countries [22] . Consumers' needs for eco-labeled rice can be transformed into preferences for green or organic labels. However, the eco-labeling system is complicated for consumers because it is composed of a set of production standards, a certification system, and a labeling scheme [23] . Consumers need some knowledge of the production standards underlying eco-labels to distinguish eco-labeled products from non-labeled alternatives [9, 24] . Though some studies have considered consumers' preferences or consumers' willingness to pay for eco-labeled products as well as their determinants [7, 9, [25] [26] [27] , limited attention has been paid to how individuals' knowledge of production standards influences their willingness to pay. With regard to the measurement of consumers' knowledge, self-reported perceptions of eco-labeled products are used to measure knowledge [17, 19, 20, 28] . We use six objective true/false questions about production standards rather than subjective cognition to measure consumers' actual knowledge. To avoid consumer response bias and numerous uncontrolled decision variables, we introduce a discrete choice experiment in China. Specifically, we analyze the relationship between concern for food safety, concern for the environment, knowledge of production standards and purchase behavior in relation to eco-labeled rice. We first use a mixed logit model to explore heterogeneities in willingness to pay among consumers. We then categorize people based on their motivation, knowledge and socio-economic characteristics to test whether choices of eco-labeled products are driven by environmental concerns in terms of environmental protection using the latent class model. Our findings show that concern for the environment increases the willingness to pay (WTP) for ecolabeled products. To further identify the target group of consumers for policy-makers, we use a seemingly unrelated regression to demonstrate the probability of inclusion in each group with categorical variables. A better understanding of these relationships is essential for designing or improving eco-labeling as an effective demand-oriented instrument to create more sustainable markets through increased green purchases. To avoid consumer response bias and numerous uncontrolled decision variables, we introduce a discrete choice experiment in China. Specifically, we analyze the relationship between concern for food safety, concern for the environment, knowledge of production standards and purchase behavior in relation to eco-labeled rice. We first use a mixed logit model to explore heterogeneities in willingness to pay among consumers. We then categorize people based on their motivation, knowledge and socio-economic characteristics to test whether choices of eco-labeled products are driven by environmental concerns in terms of environmental protection using the latent class model. Our findings show that concern for the environment increases the willingness to pay (WTP) for eco-labeled products. To further identify the target group of consumers for policy-makers, we use a seemingly unrelated regression to demonstrate the probability of inclusion in each group with categorical variables. A better understanding of these relationships is essential for designing or improving eco-labeling as an effective demand-oriented instrument to create more sustainable markets through increased green purchases.
Materials and Methods

Methodology: Choice Modeling
Choice experiments are widely used in food marketing as well as environmental economics studies to elicit respondents' preferences and WTP for goods [13, [29] [30] [31] [32] [33] [34] [35] . This study applies choice experiments to investigate consumers' preferences for rice. These experiments asked respondents to select from three possible alternatives two types of rice with different levels of relevant attributes and a "do not buy" option. The "do not buy" option was included because it made the choice scenario more similar to actual markets [33] .
Formally, the utility by which an individual i chooses an alternative m in choice t can be specified as:
where V imt is the deterministic component and ε imt is a random component of the utility function. The probability that the ith consumer selects type m is given by:
If ε imt are independently and identically distributed following a Type I extreme value distribution, then Equation (1) can be converted to a conditional logit model, such as:
If there are heterogeneous preferences across respondents, the CL model results become biased. Consequently, the unconditional probability is the integral of rice product over all values of β:
Economic Model and Empirical Specification
It is widely accepted that consumers are heterogeneous in their preferences [36] [37] [38] [39] . The mixed logit model is recognized as an appropriate approach to capture unobserved heterogeneity, which relaxes the assumption of IIA (independence of irrelevant alternatives) [30, 32, 36, 38] . The latent class model can simultaneously measure the market segmentation and segment-specific parameters to explain the sources of heterogeneity [32] . Consequently, the identified segments exhibit different consumer preferences for attributes associated with attitudinal or socio-demographic characteristics, which have significantly managerial implications [32, 40] . We apply the latent class model to examine consumer segmentations based on consumers' knowledge, motives, and individual characteristics.
The probability estimate of this model is as follows:
where γ Q = 0, z t is a series of observed characteristics that affects the classification of respondent into a certain latent class. After the estimation of the parameters in a latent class model, the WTP values for different attributes can be further calculated using the following formula:
where β k is an estimated parameter for the rice-specific attribute and β p is the estimated price coefficient.
Survey Design and Data Description
A cross-sectional survey was conducted in Zhejiang, Shanghai, Jiangsu, and Guangdong, China, from April to July 2015. The reasons for selecting these four cities were their economic nature, major rice consumption status, and prevalence of food safety incidents and scandals in China. Our questionnaire included the choice experiment, other consumption behavior, motivation, knowledge, and socio-demographic characteristics of the respondents.
We first described rice with a combination of four attributes: brand, eco-labels, geographical origin and price [13, 29, 31] . Attributes, such as taste, were excluded because consumers were not available prior to consumption. Different to some latest studies [41, 42] , we did not add the sustainable packaging material as an attribute in the experiment due to no eco-labeled packaging logos or such cues in the present Chinese agricultural market. The definitions of the four rice attributes are described in Table 1 . The determination of prices included the base price, the middle price, and the highest price, which were derived from national available retail price data. The four rice attributes and their levels were used to build an orthogonal factorial design which is in agreement with other studies [29, 32, 37, [43] [44] [45] . The "main effects only" designs permit the uncorrelated estimation of all main effects under the assumption that all interactions between attributes are negligible [44] [45] [46] . Main effects can account for 70-90 percent of explained variance and are of primary interest in practical applications [30] . We applied the JMP ® 8 software (SAS Institute, North Carolina) to reduce the original 54 (3 3 × 2) combinations to 18 sets. The18 choice scenarios about 500 g packaged rice were then divided into two groups of nine and randomly assigned to each respondent. Table 2 shows one example of a choice scenario. A brief talk that explained to the respondents the importance of reacting as realistically as possible was included to manage the hypothetical nature of the choice experiment [13, 32] (Appendix A). 
Results and Discussion
Characteristics of the Sample
A database of 435 participants was obtained for our experiment and investigation. In total, 63.22% of the participants were female and 36.78% male (see Table 3 ), which is consistent with the fact that women are the primary purchasers of food in the family in China. Most of the respondents were married. The major age groups were 25-34 years and 35-44 years; these groups accounted for 41.61% and 26.21% of the sample, respectively. The household income of most participants (30.57%) was more than 14,000 yuan. The average education level was a college degree. Eco-labeled products are purchased mainly by urban consumers in large cities [19] , resulting in the higher level of education of the sample. As is often the case with empirical data, less educated people are underrepresented [13, 45, 47] . The respondents' motivation was measured by asking about the degree to which they were concerned with agricultural pollution issues and food safety. We measured health motivation with two items, and the environmental motivation with three items. The Cronbach's α values were 0.701 and 0.721, indicating a high degree of internal consistency of the ratings. The respondents showed more concern for food safety (average score of 3.578) than environmental pollution issues (1.850). The sampled participants had basic knowledge (4.522) about the production standards of eco-labeled rice. Although under or over-representation of the sample is a feature common to other surveys and empirical studies [13, 45, 47, 48] , it must be considered when interpreting the results. Table 3 . Socio-demographic characteristics of the sample (n = 435). Table 4 presents the results of the mixed logit model. As expected, the coefficient of option C ("do not buy") was significantly negative, indicating an increase of utility when choosing one of the presented rice alternatives. This finding suggests that the respondents tend to choose rice with the attributes selected in the experiment rather than the "do not buy" option. Moreover, the standard deviation of each attribute was statistically significant except for the local brand, indicating that consumers are heterogeneous. The price coefficient was negative and statistically significant, showing that an increment of price will reduce a respondent's utility. All of the other coefficients were significantly positive, indicating that consumer utility increases when these traits are included. The two eco-labels had the greatest increment in utility, followed by geographical origin, national brand and local brand. 
Variables
Estimates of Mixed Logit Model
Estimates of Latent Class Model
The maximum likelihood estimates for the latent class model of rice are shown in Table 5 . Table 6 presents the willingness to pay for rice attributes in four classes. We used effects coding to measure rice attributes so that the utility for the "do not buy" option was not confounded with the grand mean [13] . The Bayesian Information Criterion (BIC) was employed to fix the number of suitable classes [36, 39] . The latent class model (LCM) results showed that the coefficient for the "do not buy" option in each latent class was significantly negative, indicating that participants preferred to choose two types of rice related to a combination of various attributes. The class membership coefficients for the third group were normalized to zero to ensure the remaining coefficients of the model.
Based on the WTP values (attribute/price ratios) of different attributes for each class, the three estimated classes were named as "eco-label preferred", "price sensitive", and "geographical origin oriented" class.
In Class 1, "eco-label preferred", organic labels and green labels have the highest estimation and are significantly positive. Approximately 52.3% of the respondents belonged to this class. This finding indicates that more than half of the participants preferred eco-labels to improve environmental benefits. Respondents in this class are willing to pay high premiums for eco-labels compared to other groups. They are willing to pay ¥6.112/500 g for a green label and ¥7.784/500 g for an organic label, followed by a national brand (¥3.640/500 g), local brand (¥2.797/500 g), and geographical origin (¥2.510/500 g), the order of which is consistent with the willingness to pay for the overall sample.
Respondents in Class 2 are "price sensitive". The value of the coefficient for price (1.171) is the highest among all three classes, accounting for 20.9% of the sample. These participants' willingness to pay for rice attributes is the lowest among the three classes. Nevertheless, they are willing to pay the highest price for eco-labels compared to other attributes, with a premium of ¥0.953/500 g for a green label and ¥1.061/500 g for an organic label. Despite income constraints, this group still shows a higher preference for eco-labels.
Class 3, "geographical origin oriented", included 117 participants (26.8% of the total sample). The participants in this class prefer geographical origin and pay the highest premium (¥8.268/500 g) relative to the other two classes. The following traits were organic and green labels, with premiums of ¥3.151/500 g and ¥1.660/500 g, respectively. "Geographical origin oriented" participants were also happy to pay a higher premium for eco-labels.
The membership coefficients show that knowledge, motivation and income for Class 1 and Class 2 differ significantly from those of Class 3. To further examine the impact of each specific variable on the probabilities of respondents falling into each group, we employed a seemingly unrelated regression to investigate the detailed personal characteristics of the three segments. Notes: Standard errors are in parentheses. **, *** denote significance at 5%, and 1% levels, respectively. 
Socio-Demographic Profile, Knowledge, and Motivation of the Segments
In the seemingly unrelated regression model, the probability of the respondents falling into a certain class is an explanatory variable, and individual characteristics are independent variables. The results are presented in Table 7 . It shows that safety concerns and environmental concerns have a significantly positive impact on the probability of falling into the eco-label preferred class (Class 1), which has the highest willingness to pay for eco-labels. Consistent with the studies done in other countries [5, [14] [15] [16] , both health motivation and environmental considerations can influence consumer choice of eco-labeled rice, and the health benefits tend to prevail in consumers' motivations. However, our findings are quite different from those earlier investigations on the Chinese consumers [17, [19] [20] [21] , they found that the Chinese consumers would like to choose eco-labeled products for food safety reasons rather than environmental concerns. A possible explanation is that lack of consumer improvement in their environmental awareness due to the recent worsening environment in China.
The third class also has the positive coefficient of concerns for food safety, while the coefficient in the "price sensitive" class is negative. Referring the highest and positive coefficient of food safety concerns in Class 3, respondents in this class pay most attention to information of production areas. Geographical origin becomes a signal of quality improvement as the natural environment endows specific qualities to local products [29, 49, 50] . Our empirical results also show a negative relationship between knowledge and consumers' willingness to pay in Class 1, but strong positive relationship in Class 2 where the participants pay the lowest premium for eco-labels. Purchase incentives may be stimulated when consumers realize that buying eco-labeled products is beneficial to health and the environment without specific knowledge of production standards. Consumers' perceptions of the meaning of an organic label are of a subjective nature and, in many cases, are not based on objective facts [34] .
With regard to the socio-demographic background variables, the results indicated that the three latent classes differ significantly (p < 0.01) in gender, age, marriage, income, and education. Members of the "eco-label preferred" class (Class 1) are likely to be young, unmarried men, with a relatively higher education and higher income. Participants in the "price sensitive" group tend to be highly educated married women with the lowest income level. Consumers who are older unmarried men with the lowest level of education and the highest income are most likely to be members of the "geographical origin oriented" class.
We also compare the results with other studies to identify whether there any differences as our sample has little higher educational level and income than nationwide population in China. Consistent with some higher education data (most are college degree or above), educational level has a positive effect on the willingness to pay for organic products [35, 45] . Other studies with overrepresented samples reveal that education level has no significant impact on purchasing behavior [47] . For those less educated sample, the results are equally controversial [51, 52] . Since green or organic products always have a higher price, buyers of these products tend to be people with high earnings, which is consistent with previous studies regardless of the sample representation [19, 35, 37, 47, 53] . In China, older people generally have lower levels of education. However, they are more able to pay the premium for eco-labeled products due to years of economic savings.
Conclusions
The present study employed mixed logit and latent class models to investigate consumer preferences and motives for eco-labeled rice in China using a choice experiment. This study contributes to the existing literature by combining health motivations and environmental motivations simultaneously in developing countries. To the best of our knowledge, this study is the first attempt to test whether choices of eco-friendly products are driven by environmental concerns in terms of environmental protection. The results suggest that consumers show a positive preference for eco-labeled rice. The greater the concern for food safety and the environment, the more likely consumers are willing to pay a high price for eco-labels. Their possible health benefits and eco-friendly production have important effects on choices of eco-labeled rice products.
Consumers with relatively poor knowledge of the production standards of eco-labels still present positive attitudes toward eco-labeled products because they believe that eco-labeled products are healthier and more environmentally friendly. Consumer preferences for eco-labeled products are somewhat subjective in nature and are not based on adequate understanding, indicating that increasing consumers' favorable impressions of eco-labeled products is of great importance to promoting demand.
Our results confirm that the willingness to pay for eco-labels is heterogeneous among consumers. The results also identify the sources of preference heterogeneity by applying the latent class model. Based on consumers' socio-demographic characteristics, concern for food safety, concern for the environment and knowledge about production standards, they are categorized into three latent classes: the eco-label preferred group, the price-sensitive group, and the geographical origin-oriented group. Consumers in the first group exhibit the highest willingness to pay for both eco-labels. This study identifies the effects of different motives that increase the probability of a consumer being in the eco-label preferred class.
The empirical results provide implications for the design of effective policies to induce consumers to purchase eco-labeled products, which can considerably contribute to a sustainable environment. Governments can make good use of eco-labeling schemes to increase public awareness of the environmental benefits of eco-labeled products, thereby stimulating consumers' environmental motivation. People with certain socio-economic and household characteristics are the target groups for such efforts. The government could produce messages that appeal to emotions about food safety and environmental protection, which may have an impact on behavior by inducing a favorable attitude toward the purchase of eco-friendly products. Since knowledge is critical to establishing correct attitudes toward purchase decisions, it is necessary to enhance the knowledge of the eco-label preferred group. Eco-labeling schemes could be accompanied by information campaigns on the production aspects underlying eco-labels. Given that household consumption of food and beverages in developing countries accounts for more than 90% of the consumption of these products worldwide, these efforts would provide opportunities for the eco-labeled food market and environmental sustainability in developing countries.
